Aim. To evaluate the efficacy of topical use of Matricaria recutita L oil in the treatment of enuresis in children. Methods. Eighty patients diagnosed as monosymptomatic nocturnal or daytime enuresis were allocated to receive Matricaria recutita L (chamomile) oil or placebo topically for 6 weeks in a double-blind randomized placebo-controlled trial with a parallel design. Patients were evaluated prior to and following 8 weeks of the intervention in terms of frequency of enuresis and any observed adverse events. Results. The mean frequency of enuresis at the first, second, and third 2 weeks was lower in the intervention group compared with the placebo group, and the differences were statistically significant (P < .001, P ¼ .03, and P < .001, respectively). There was no report of any adverse event in the study groups. Conclusion. The findings of this study showed that the topical use of (chamomile) oil can decrease the frequency of nocturia in children with monosymptomatic nocturnal or daytime enuresis.
Urinary incontinence is the inability to control urination in a child who is expected to have reached a level of development and is able to control urine. 1 Monosymptomatic enuresis is defined as enuresis in children without any other lower urinary tract symptoms and without a history of bladder dysfunction. Nocturnal enuresis (as the most prevalent type of enuresis) is the involuntary loss of urine at night, in the absence of physical illness, after age 5 when a child is reasonably expected to be dry. 2 Although nocturnal enuresis is pathologically benign and has a high rate of spontaneous remission, it is a socially disruptive and stressful condition that affects around 15% to 20% of 5-year-old children. 2, 3 Various pharmacological, psychological/behavioral, and a variety of unconventional interventions are used to treat monosymptomatic enuresis. Less common interventions include surgery, fluid deprivation, and complementary therapies. 2, 3 Drugs include tricyclic antidepressants, anticholinergics, and desmopressin. Imipramine is the most commonly used tricyclic antidepressants with a success rate of 50% to 60% and a 60% relapse rate. 4 It reduces the frequency and intensity of bladder contractions and number of enuresis. Although imipramine has many side effects, it is one of the most widely used drugs in the treatment of nocturia. Its side effects include anxiety, insomnia, and dry mouth. 5 Desmopressin as an antidiuretic is also used for treatment of children's nocturia with dilutional hyponatremia as its most important side effect. 6 According to insufficient efficacy and significant side effect profile of the current interventions, many efforts are focused on the potential of complementary and alternative medicine for the treatment of enuresis in children. 3, 4 Matricaria recutita L (chamomile) has been used as a treatment for enuresis of children in traditional Persian medicine. 7 Matricaria recutita L, commonly known as chamomile, is one of the most popular species from the genus Matricaria and the family Asteraceae. 8 It is investigated for different pharmacologic effects such as anti-inflammatory, antioxidative, hepatoprotective, antibacterial, and antifungal properties. [9] [10] [11] Its efficacy is also evaluated in different animal and human studies for a wide variety of diseases including premenstrual syndrome, polycystic ovary syndrome, wound healing, osteoarthritis, irritable bowel syndrome, peptic ulcer, oral aphthae, and carpal tunnel syndrome. [12] [13] [14] [15] [16] [17] [18] Chamomile also has showed spasmolytic activity on smooth muscle tissues. 19, 20 This pharmacologic effect can reduce detrusor muscle overactivity, which is considered as one of the important etiological factors in children with enuresis. 21 It has also shown anticholinergic activity, with beneficial effects in children with enuresis. 22, 23 According to mentioned traditional use of chamomile oil, besides its potential pharmacologic effects on bladder function, this study aimed to evaluate its efficacy and safety in children with monosymptomatic nocturnal or daytime enuresis.
Materials and Methods

Trial Design
The study was designed as a 2-arm, double-blind randomized placebocontrolled clinical trial using a parallel design with a 1:1 allocation ratio. There was no change in methods after trial commencement.
Participants
One hundred and twenty-five patients attending the Pediatric Clinic of Qom Azad University (Golpaygani Hospital) between March 2014 and August 2014 with a clinical diagnosis of monosymptomatic nocturnal or daytime enuresis were evaluated for inclusion in the study (more than 7 years old for nocturnal and more than 4 years old for daytime enuresis). Children with other lower urinary tract symptoms including consistently increased (!8 times/day) or decreased ( 3 times/day) voiding frequency, urgency, hesitancy, straining, a weak stream, intermittency, holding maneuvers, a feeling of incomplete emptying, postmicturition dribble, and genital or lower urinary tract pain were excluded from the study based on the International Children's Continence Society criteria. 24 
Sample Size
The sample size was calculated by a statistician considering a onesided significance level of .05, a power of .90, and an a of .05 based on a previous study on complementary medicine intervention on enuresis. 25 The minimum required sample size was calculated to be 32 participants per group.
Interventions
Preparation of the formulation was done in the School of Pharmacy according to traditional product instructions as described earlier. 26 No change was made in production method because it was important to evaluate the efficacy of the same product available in the local market and used by patients. The chamomile flower was purchased from a local herbal shop in Iran and was verified by a botanist at the Herbarium Center of the School of Pharmacy, with voucher number PM407. Chamomile dry flowers were grinded and macerated in water for 24 hours and then decocted for 30 minutes. The resulting extract was then boiled in an oily vehicle (sweet almond oil) to evaporate the water portion (boiling and evaporating method). Sweet almond oil, as the vehicle of our drug, was considered to be a placebo. The parents were instructed to use 6 drops of the chamomile oil topically on the perineal and suprapubic area of children one time per night (based on traditional instruction). The control group received 6 drops of sweet almond oil one time per night in the mentioned area as in the intervention group.
Outcomes
Patients were evaluated prior to and following 2, 4, and 6 weeks of the intervention in terms of the frequency of enuresis. The number of participants with any observed or reported adverse events were also registered and compared between groups after the study.
Randomization, Blinding, and Allocation Concealment
Eighty eligible patients were randomly allocated to 2 parallel groups (the drug and placebo groups) by the clinic secretary, who had been instructed to use a randomized list. The randomized list was generated using Microsoft Excel with a block randomization method, as previously described. 27 The physicians, researchers, and statisticians were blind to the allocation of patients. Based on the same shape and size of the drug and placebo containers and a similarity in oils color, the patients were blind to the drug allocation.
Statistical Methods
The descriptive data were presented by means and standard error of means in case of quantitative data and as percentage in case of qualitative data. Student t test, paired t test, and w 2 test were used for statistical comparison of primary characteristics and outcomes in each group and between the drug and placebo groups. Pearson correlation test was used to evaluate the significance of correlation between age and outcomes. Repeated measures ANOVA test was used to evaluate the significance of changes in outcomes during the study. A P value of less than .05 was considered significant.
Ethical Considerations
The study protocol was in compliance with the Declaration of Helsinki (1989 revision) and approved by the Local Medical Ethics Committee of Tehran University of Medical Sciences and was provided with the following reference number: ‫.ﺩ/29/031/1812‬ The trial was registered in the Iranian Clinical Trials Registry (Registration ID: IRCT2014052617870N1).
Results
From March 2014 to August 2014, a total of 125 patients were assessed for eligibility, and finally, 80 of them were randomized to receive the trial drug or placebo. All patients in the intervention and placebo groups were followed-up to end of the study. One patient in the intervention group and 3 patients in the placebo group did not have full adherence to the study protocol (taking other drugs out of the study protocol). Their data were analyzed in their allocated group according to intention to treat analysis protocol. 28 Figure 1 is a flow chart that reveals detailed descriptions of patients' enrolment, randomization, and outcomes.
In this study, 53 boys (66.2%) and 27 girls (33.8%) participated, in which 24 (60%) boys and 16 (40%) girls were in the case group and 29 (72.5%) boys and 11 (27.5%) girls were in the control group (P ¼ .208). The mean age of the case group was 9.52 + 1.88 while it was 9.90 + 2.51 in the control group (P ¼ .453). The youngest children in the case and control groups were, respectively, 7 and 6 years, and the oldest ones in the case and control groups were, respectively, 14 and 18 years. There was no significant difference between the 2 arms in terms of demographic characteristics.
The mean frequency of enuresis has decreased significantly in the intervention group in the first, second, and third 2 weeks when compared with the base scores ( Table 1 ). The mean frequency of enuresis at the first, second, and third 2 weeks was lower in the intervention group and the differences were statistically significant (P < .001, P ¼ .03, and P < .001, respectively; see Table 2 and Figure 2 ). Using ANOVA with repeated measures with a GreenhouseGeisser correction, the mean frequency of enuresis in the chamomile group was statistically significantly different, F(2.44, 95.170) ¼ 54.41, P < .001.
There was no significant correlation between age and frequency of nocturia at the end of the intervention (P ¼ .926). There was also no significant difference between this outcome in boys and girls (P ¼ .848). There was no report of any adverse event in the study groups. However, 5 parents complained about the greasy nature of the drug.
Discussion
This study aimed to evaluate the effectiveness of topical application of chamomile oil in the treatment of urinary incontinence in children. The results of this study showed the higher effectiveness of this traditional formulation compared with placebo so that the mean frequency of nocturia at the first, second, and third 2 weeks in the chamomile oil group was significantly lower than that in the placebo group.
Few clinical trials have studied complementary medicine for nocturia, and most of them compared herbal and chemical drugs. 3 In Huang et al's small clinical trial, which compared Chinese medicinal herbs with desmopressin, after the end of treatment, failure or relapse rate of enuresis in children taking herbal treatment was lower than children treated with desmopressin. 3 In other trials, medicinal herbs appeared to be better than imipramine both during and after the treatment. 3 In 3 clinical trials by Cheng et al, Feng et al, and Zhu et al, 3 different preparations of medicinal herbs were compared with imipramine. Although the outcome measures varied, during and after the treatment, medicinal herbs were better than imipramine. However, all these trials had small sample size and most of them did not compare medicinal herbs with placebo or control group. Thus, the evidence on the effectiveness of medicinal herbs for the treatment of children with enuresis is not strong and should be confirmed in further trials. 3 In traditional Persian medicine, the reason of urinary incontinence is the inability of the bladder sphincter to maintain needed contraction due to its wet and cold distemperament. 29 Since a medicinal herb with the opposite temperament of the disease is considered in traditional Persian medicine, warm and astringent herbs including chamomile is suggested for cold and wet temperament disease such as urinary incontinence. The topical use of oil-based formulations for drug delivery was popular in traditional Persian medicine. [30] [31] [32] In the case of the treatment of enuresis, topical use of the oil-based formulation of chamomile is suggested in traditional Persian medicine for warming up the bladder. 7 Spasmolytic and anticholinergic activity of Matricaria recutita L active constituents can highlight the potential mechanism of observed effect of its oil on enuresis in children. Detrusor muscle overactivity has an important role in children with enuresis. 22 Defects in the circadian rhythm of detrusor inhibition are observed in children with monosymptomatic enuresis. 34 Increased rate of bladder contractions occurring in association with the enuretic episodes have been observed in urodynamic studies performed during sleep in children with nocturia. 33 Drugs with spasmolytic activity such as oxybutynin are well known in the treatment of enuresis. 35 Chamomile also has shown spasmolytic activity on smooth muscle tissues. 20, 21 Inhibition of cAMP and cGMP phosphodiesterases by flavonoid components is considered as its mechanisms of spasmolytic activity. 20 Topical or transdermal drug delivery for treatment of detresur muscle overactivity has been recently introduced in the medical literature. 36 However, this type of drug delivery to visceral organs has old use in traditional Persian medicine. The mentioned evidences can lighten the mechanism of efficacy of topical use of chamomile oil in the treatment of enuresis of children.
The most important limitation of our study was the short duration of follow-up and not considering the recurrence rate after discontinuing the treatment. The absence of a standard treatment arm in the study is another limitation. Future research with higher methodological quality is suggested, using systemic formulation of chamomile and in comparison with most commonly used interventions like desmopressin and imipramin in appropriate settings and including follow-up periods of longer duration. Use of sweet almond oil as a placebo in the control group should be also considered in interpreting the results. Sweet almond oil cannot be mentioned as completely ineffective placebo, but because of the use of this oil as a vehicle of main drug, the observed results of the study can be considered as the separate effect of chamomile.
The findings of this study showed that the topical use of chamomile oil can decrease the nocturia episodes in the first, second, and third 2 weeks compared with the placebo. Therefore, it can be considered as a potential complementary option in the treatment of monosymptomatic enuresis in children.
